Apical-sparing variant of Tako-Tsubo cardiomyopathy: Prevalence and characteristics  by Mansencal, Nicolas et al.
Archives of Cardiovascular Disease (2010) 103, 75—79
CLINICAL RESEARCH
Apical-sparing variant of Tako-Tsubo
cardiomyopathy: Prevalence and characteristics
Forme épargnant l’apex dans la cardiomyopathie de Tako-Tsubo :
prévalence et caractéristiques
Nicolas Mansencal ∗, Nacéra Abbou, Roland N’Guetta,
Rémy Pillière, Rami El Mahmoud, Olivier Dubourg
Service de cardiologie, centre de référence pour les maladies cardiaques héréditaires,
pôle radio-cardiovasculaire, hôpital Ambroise-Paré, Assistance publique—Hôpitaux de Paris
(AP—HP), université de Versailles Saint-Quentin (UVSQ), 9, avenue Charles-de-Gaulle,
92100 Boulogne, France
Received 14 October 2009; received in revised form 23 November 2009; accepted 26 November
2009
Available online 1 February 2010
KEYWORDS
Tako-Tsubo syndrome;
Cardiomyopathy
Summary
Background.— Several patterns of Tako-Tsubo cardiomyopathy (TTC) have been described
recently.
Aims.— To assess the prevalence and characteristics of an apical-sparing variant of TTC.
Methods.— This study included consecutive patients admitted to our catheterization labora-
tory for suspected acute coronary syndrome (ACS). All patients underwent coronary and left
ventricular angiography systematically if no signiﬁcant coronary lesions were found.
Results.— Among 2893 patients with a suspected ACS, 38 had conﬁrmed TTC. Nine patients
presented with the apical-sparing variant, resulting in a 24% prevalence in our TTC population.
At admission, mean left ventricular ejection fraction (LVEF) was signiﬁcantly higher in patients
with apical-sparing TTC (45± 4% vs 35± 7%, p = 0.01). Patients with classic TTC were signiﬁ-
cantly older (74± 10 years vs 63± 14 years, p = 0.01) and had a signiﬁcantly higher mean heart
rate and New York Heart Association functional class (p = 0.04 and p = 0.002, respectively). Surgi-
cal or disease-related stress was found more frequently among patients with the apical-sparing
variant (p = 0.02). At day 7, mean LVEF was signiﬁcantly higher in patients with apical-sparing
TTC (55± 6% vs 48± 6%, p = 0.04). At 1-month and 1-year follow-up, no signiﬁcant difference
in LVEF was observed between the two patterns of TTC (p = 0.60 and p = 0.46, respectively).
Abbreviations: ACS, acute coronary syndrome; LV, left ventricular; LVEF, left ventricular ejection fraction; TTC, Tako-Tsubo
cardiomyopathy.
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MOTS CLÉS
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Tako-Tsubo ;
Cardiomyopathie
à 24%, et présente des caractéristiques différentes comparées à la forme apicale typique de la
CTT. Les médecins doivent être informés que cette forme partielle de CTT peut se produire et
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ackground
ako-Tsubo cardiomyopathy (TTC) is a recent clinical entity,
imicking an acute coronary syndrome (ACS) [1—4]. It is
eﬁned as a transient left ventricular (LV) systolic dys-
unction, found mainly after a stressful event [2]. Regional
all-motion abnormalities extend beyond a single epicardial
ascular distribution and are different from the dysfunction
ound in patients with coronary artery disease [5]. The clas-
ic apical pattern of TTC is characterized by akinesia of the
id and apical segments of all walls, with visual hyperkine-
ia of the base, resembling a traditional Japanese octopus
rap, or ‘‘Tako-Tsubo’’, with a round bottom and narrow
eck.
Partial and circular patterns of TTC, sparing the apical LV
egments, have been described recently [2,6—9]. Because of
his atypical LV pattern, the diagnosis of an apical-sparing
ariant of TTC may be difﬁcult to make, leading to misdi-
gnosis. The aim of this study was to assess the prevalence
nd characteristics of apical-sparing TTC.ethods
rom January 2000 to April 2009, we reviewed in our
atabase all patients referred to our catheterization labora-
ory for a suspected ACS (n = 2893). The catchment area of
c
m
a
a
ss droits réservés.
he hospital covered part of the Hauts-de-Seine Department
Boulogne, Chaville, Garches, Marnes-la-Coquette, Meudon,
aint-Cloud, Sèvres, Vaucresson, Ville-d’Avray), correspond-
ng to a population of around 300,000 subjects. Criteria
or selection included age 18 years and over and presenta-
ion with a suspected ACS. All patients underwent coronary
ngiography and LV angiography systematically if no sig-
iﬁcant coronary lesions were found, within 48 hours of
ymptom onset. Ventricular angiograms were used to cal-
ulate LV ejection fraction (LVEF) and detect wall-motion
bnormalities. Patients with known renal failure, deﬁned as
reatinine clearance less than 30mL/min, did not have an LV
ngiogram; LV characteristics were assessed systematically
y transthoracic echocardiography.
Tako-Tsubo cardiomyopathy was deﬁned as: acute chest
ain associated with ST-segment abnormalities and/or
ncreased serum troponin level; transient LV systolic dys-
unction; and no signiﬁcant coronary lesions [10]. From
004, the diagnosis of TTC was performed prospectively.
V systolic dysfunction in TTC was deﬁned as regional wall-
otion abnormalities extending beyond a single epicardial
oronary distribution. We identiﬁed two patterns of TTC:
lassic TTC, deﬁned as akinesia of the mid and apical seg-N. Mansencal et al.
Conclusions.— The apical-sparing variant of TTC is not rare and differs in several ways from
the classic pattern of TTC. Physicians should be aware of and recognize this partial pattern of
TTC.
© 2009 Elsevier Masson SAS. All rights reserved.
Résumé
Contexte.— Plusieurs aspects de cardiomyopathie de Tako-Tsubo (CTT) ont été décrits.
Objectif.— Évaluer la prévalence et les caractéristiques des formes épargnant l’apex dans la
CTT.
Méthode.— Cette étude a inclus de manière consécutive les patients admis en salle de
cathétérisme pour une suspicion de syndrome coronaire aigu (SCA). Tous les patients ont
bénéﬁcié d’une coronarographie et d’une ventriculographie si aucune lésion coronaire n’était
retrouvée.
Résultats.— Parmi 2893 patients ayant une suspicion de SCA, 38 avaient un diagnostic conﬁrmé
de CTT. Neuf patients avaient une forme épargnant l’apex, permettant d’estimer la prévalence
de cette forme partielle de CTT à 24%. À l’admission, la fraction d’éjection ventriculaire gauche
(FEVG) moyenne était signiﬁcativement plus élevée en cas de forme épargnant l’apex (45± 4%
vs 35± 7%, p = 0,01). Les patients ayant une forme typique de CTT étaient signiﬁcativement
plus âgés (74± 10 vs 63± 14 ans, p = 0,01) et la fréquence cardiaque moyenne et la classe
NYHA étaient signiﬁcativement plus élevées dans la forme typique apicale de la CTT (p = 0,04
and p = 0,002, respectivement). Le stress induit par un geste chirurgical ou une pathologie aigüe
était plus fréquemment retrouvé chez les patients ayant une forme épargnant l’apex (p = 0,02).
À J7, la FEVG moyenne était signiﬁcativement plus élevée en cas de forme épargnant l’apex
(55± 6% vs 48± 6%, p = 0,04). À un mois et à un an, aucune différence signiﬁcative concernant
la FEVG n’était retrouvée entre les deux aspects de CTT (p = 0,60 and p = 0,46, respectivement).
Conclusions.— La forme de CTT épargnant l’apex n’est pas rare, avec une prévalence estiméeents of all walls, with visual hyperkinesia of the base; and
n apical-sparing variant, deﬁned as akinesia of the basal
nd mid segments of all walls or limited akinesia of the mid
egments of all LV walls (Fig. 1) [8]. Electrocardiogram and
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patient with an apical-sparing variant of Tako-Tsubo cardiomyopathy in
improved signiﬁcantly at day 7 (50± 7%, p < 0.0001), after 1
month (62± 7%, p < 0.0001 compared with day 7) and after 1
year (67± 4%, p = 0.0007 compared with 1-month follow-up).
At day 7, in patients with apical-sparing TTC, mean LVEF
was signiﬁcantly higher than in patients with classic TTC
(55± 6% vs 48± 6%, p = 0.04). At 1-month and 1-year follow-
up, no signiﬁcant difference in LVEF was observed between
the two patterns of TTC (p = 0.60 and p = 0.46, respectively).
At 1 year, recovery of LV systolic function was complete in
all patients, irrespective of TTC pattern.Figure 1. Right anterior oblique left ventricular angiogram of a
(A) diastole and (B) systole.
laboratory markers (plasma creatinine kinase and troponin I)
were assessed systematically in all patients. Treatment was
left to the discretion of the physician.
Statistical analysis
Statistical analysis was performed using StatView version 4.5
(Abacus Concepts Inc., Cary, NC, USA). Continuous variables
are presented as means± standard deviations and categori-
cal data as absolute values and percentages. Continuous and
categorical variables were compared using Fisher’s exact
test or an unpaired t test. A p-value < 0.05 was considered
signiﬁcant.
Results
Population characteristics
Among 2893 patients presenting with a suspected ACS, 38
had conﬁrmed TTC, with a prevalence of 1.3%. The mean age
of patients with TTC was 70± 13 years. Twenty-nine patients
had the classic apical pattern of TTC, whereas nine had
the apical-sparing variant. Thus, the prevalence of apical-
sparing TTC was 24% of all patients with TTC and 0.31% of
patients with a suspected ACS.
The characteristics of patients with classic and apical-
sparing TTC are presented in Table 1. Surgical or
disease-related stress was found more frequently among
patients with apical-sparing TTC (p = 0.02). The mean peaks
of plasma creatinine kinase and troponin I were 324± 258
IU/L and 6.5± 6.5g/L, respectively. Mean LVEF was 38± 8%
among all patients with TTC. At admission, mean LVEF
was signiﬁcantly higher in patients with apical-sparing TTC
(p = 0.01). Patients with classic TTC were signiﬁcantly older
(p = 0.01). At admission, mean heart rate, mean New York
Heart Association functional class and mean plasma B-
natriuretic peptide concentration were signiﬁcantly higher
in patients with classic TTC (p = 0.04, p = 0.002 and p = 0.04,
respectively).Follow-up
One (2.6%) patient with the TTC variant died during hospi-
talization. Echocardiography was available at 1 month for all
patients and at 1 year for 71% of patients (Fig. 2). LVEF had
Figure 2. Echocardiographic left ventricular ejection fraction
(LVEF) follow-up according to the pattern of Tako-Tsubo cardiomy-
opathy (TTC).
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Table 1 Characteristics of patients with Tako-Tsubo cardiomyopathy.
Variable Classic TTC (n = 29) Apical-sparing variant of TTC (n = 9) p
Age (years) 74± 10 63± 14 0.01
Women 29 (100) 8 (89) 0.24
Previous arterial hypertension 18 (62) 3 (33) 0.25
Diabetes 1 (3) 1 (11) 0.42
Previous medical treatment
ACE inhibitors or angiotensin receptor blocker 11 (38) 3 (33) 0.99
Beta-blockers 2 (7) 1 (11) 0.99
Calcium channel blockers 4 (14) 0 0.55
Precipitating factor
Emotional or physical stress 19 (66) 3 (33) 0.13
Surgical or disease-related stress 4 (14) 5 (56) 0.02
No obvious factor 6 (21) 1 (11) 0.66
At admission
Systolic blood pressure (mmHg) 130± 20 128± 27 0.73
Diastolic blood pressure (mmHg) 75± 16 77± 16 0.75
Heart rate (beats per minute) 84± 17 74± 5 0.04
Heart failure 9 (31) 1 (11) 0.4
NYHA functional class 1.8± 0.9 1.1± 0.1 0.002
Peak of creatinine kinase (IU/L) 318± 258 268± 119 0.59
Peak of troponin I (g/L) 7.3± 7.1 4.2± 4.1 0.22
Plasma B-natriuretic peptide concentration (ng/L) 257± 344 1073± 1095 0.04
Left ventricular ejection fraction (%) 35± 7 45± 4 0.01
Left ventricular outﬂow tract obstruction 8 (28) 1 (11) 0.41
Electrocardiographic data at admission
ST-segment elevation 22 (76) 3 (33) 0.04
Non-ST-segment elevation 5 (22) 5 (56) 0.04
Q waves 5 (22) 2 (22) 0.99
QT interval (ms) 410± 44 395± 42 0.42
Data are mean± standard deviation or number (percentage). ACE: angiotensin-converting enzyme; NYHA: New York heart association;
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ITTC: Tako-Tsubo cardiomyopathy.
iscussion
he apical-sparing variant of TTC has been reported recently
nd is characterized by an atypical LV pattern of which physi-
ians should be aware. The main ﬁnding of the current study
s that this variant occurs frequently, with a prevalence of
4% among all LV patterns of TTC.
Stress cardiomyopathy is deﬁned as transient LV sys-
olic dysfunction, which can be assessed by LV angiography,
chocardiography or cardiac magnetic resonance [1—4,11];
t has been called TTC because of the classic apical pat-
ern of the left ventricle during the acute phase. Indeed,
kinesia of the mid and apical segments of all LV walls,
ith visual hyperkinesia of the base, produce a pattern of
pical ballooning, hence the name ‘Tako-Tsubo’. However,
ecent reports have described partial and circular patterns,
paring the apical LV segments [7—9]. The LV characteris-
ics are different from the usual and well-known LV pattern
f TTC [12], and these apical-sparing variants may lead to
isdiagnosis of TTC. In our series of patients with TTC, the
revalence of the variant was 24%, highlighting that, in a
opulation of patients with TTC, the apical-sparing variant
ccurs frequently and should be recognized. However, char-
cteristics of this partial pattern of TTC are different from
he classical pattern of TTC. In the ﬁrst report of midven-
d
n
t
(
Hricular TTC, the mean age was 52.5± 13 years, whereas
ccording to the review by Pilgrim et al., the mean age
f all patients with TTC was around 68 years [1,13]. We
eported recently the case of a woman who presented two
ifferent patterns of TTC, with similar clinical and electro-
ardiogram features [14]: the ﬁrst was a partial TTC at 52
ears of age, whereas the second was classic apical TTC that
ccurred 11 years later. In the present study, the mean age of
atients with the apical-sparing variant was 11 years lower
han the mean age of patients with classic TTC (p = 0.01),
uggesting that age could affect the pattern of TTC. A differ-
nce of 12 years between the two patterns of TTC has also
een reported in a recent study [6]; the authors reported
hat arterial hypertension was present more frequently in
atients with classic TTC (58% vs 13%, p = 0.004) [6], whereas
n our study, only a tendency towards an increased preva-
ence of hypertension was found (62% vs 33% in patients
ith the variant). Furthermore, in our study, the type of
tress could modify the pattern of LV dysfunction in TTC.
n fact, patients with apical-sparing TTC had surgical or
isease-related stress more frequently (p = 0.02), whereas
o signiﬁcant difference was observed between the two pat-
erns of TTC with regard to emotional or physical stress
p = 0.13). We reviewed the data presented in the study by
ahn et al. [6], which allowed us to determine that surgical
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or disease-related stress was also reported in 63% of patients
with apical-sparing TTC.
Several hypotheses have been proposed regarding the
pathogenesis of TTC and, at present, the main theory seems
to be catecholamine excess [1,2,4,15—19]. LV systolic dys-
function during the acute phase of TTC extends beyond a
single epicardial vascular distribution, whatever the pat-
tern of TTC [5]. Thus, the systolic dysfunction seen in TTC is
circular, as demonstrated in a previous study using echocar-
diographic vector velocity imaging, and is different to the
systolic dysfunction seen in patients with coronary artery
disease [5]. In the acute phase, wall-motion abnormalities
observed in apical-sparing TTC and in classic TTC are dif-
ferent. In the variant, LV systolic dysfunction is localized
mainly in all middle segments, whereas in classic TTC, all
middle and apical segments are affected, explaining why,
in our study, the LVEF in patients with the variant was sig-
niﬁcantly higher than the LVEF in patients with classic TTC
(p = 0.01). Interestingly, in the ﬁrst days after the onset of
the cardiomyopathy, patients with apical sparing TTC also
presented fewer signs of heart failure. But, once the acute
phase had passed, recovery was similar, whatever the pat-
tern of TTC.
The main limitation of this study is the small number of
patients with TTC. TTC is a recent cardiomyopathy [20],
with a low prevalence in the global population. However,
knowledge of this new cardiomyopathy is important for its
management.
Conclusion
In the present study, the prevalence of the apical-sparing
variant of TTC was 24%. Several differences were seen
between the two different patterns of TTC: patients with
the variant were younger and presented fewer signs of heart
failure. At admission and at day 7, LVEF was also higher in
this speciﬁc population of TTC, but once the acute phase
had passed, the recovery of LV systolic function was similar,
whatever the pattern of TTC.
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